Rat chronic glaucoma model induced by intracameral injection of microbeads suspended in sodium sulfate-sodium hyaluronate.
To establish a rat glaucoma model with chronic intraocular pressure (IOP) elevation induced by microbeads suspended in sodium sulfate-sodium hyaluronate. Chronic elevation of IOP was induced unilaterally by injecting polystyrene microbeads, suspended in 4 % sodium sulfate and 3 % sodium hyaluronate, into the anterior chamber. The microbead suspension was injected through either the clear corneal (CC) or sclerocorneal (SC) tunnel. IOP changes were monitored up to 8 weeks after injection. The loss of retinal ganglion cells (RGCs) was assessed using fluorogold retrograde labeling of RGCs. RGC axons were evaluated by immunohistochemistry and immunoblotting. The resulting IOP elevation was maintained up to 3 weeks after the intracameral injection of microbeads through the CC route and up to 4 weeks after injection through the SC route. The density of RGCs was significantly reduced at 4 weeks after injection, with the SC route leading to more RGC loss than the CC route (p = 0.037). The neurofilament immunoreactivity and protein levels in the optic nerve were also significantly reduced at 4 weeks after injection. Some eyes in the SC route cohort received re-injection of the microbead suspension at 4 weeks after the initial injection, which led to an elevated IOP more than 8 weeks after the initial injection, and eventually a 27.5 % loss of RGC density compared with the control eyes. The intracameral injection of microbeads suspended in hyaluronate effectively produced chronic IOP elevation and subsequent RGC degeneration in rat eyes. The sclerocorneal tunnel approach yielded a longer period of IOP elevation than the clear corneal approach. Our modified microbead injection offers a reliable high-pressure glaucoma model.